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Methyl a-phenyl-2-piperidine acetate (free 


ular as a stimulant for the central nervous system; and 



base) is disclosed as a crystalline solid, together with a 
method for its preparation; its use in nnedicine, in partic- 



pharmaceutical formulations comprising the compound, 
particularly transdermal patches. 
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Description 

The present invention relates to methyl a-phenyl- 
2-piperidine acetate free base in solid form, a method 
for its preparation, its use in medicine, In particular as a s 
stimulant for the central nervous system, and pharma- 
ceutical formulations thereof. 

It is well known in the literature that methyl a-phe- 
nyl-2-piperldine acetate hydrochloride exerts a mild 
stimulating effect on the central nervous system, and io 
can be used to overcome states of fatigue, depression 
and exhaustion, for instance in convalescence. It may 
also be used In comblnatk>n with an antihistamine, for 
example with benzyldlmethylaminoethylaminopyridlne, 
to counteract allergies (see, for example. US 2,838,51 9 is 
and US 2,957,880). Methyl a''phenyl-2-piperidine ace- 
tate hydrochloride is available under the trade name Ri- 
talin. 

However, the hydrochloride salt cannot be readily 
absorbed through the skin and is therefore not suitable 20 
for use in formuiations for transdermal use. such as 
transdermal patches. For such uses, it would be prefer- 
able to use a free base rather than the hydrochloride 
salt. However all the disclosures in the literature de- 
scribing the synthesis of the free base refer to an oil with 2S 
a boiling point of 135-137°C under 0.6mm" pressure 
(see, for example, GB 589,625; US 2,507.631; CM 269 
338 and CH 269 656). which is therefore unsuitable for 
use in formulations requiring a solid form, such as 
transdermal patches. There is no previous reference to 30 
a method for synthesising the free base as a solid. 

The present inventors have devised a synthetic 
route which results in producing the free base as a solid. 
Accordingly, the present invention provides methyl a- 
phenyl-2-piperidine acetate (free base) in solid form. 35 
More particularly, the present invention provides methyl 
a-phenyl-2-piperidine acetate (free base) in solid crys- 
talline form. . 

A further aspect of the present invention relates to 
a process for preparing methyl-a-phenyl-2-piperidine 40 
acetate (free base), which process comprises: 

(i) dissolving a salt of methyl a-phenyl-2-piperidine 
acetate In a mixture of a suitable organic solvent 
and an aqueous base; and 4S 

(ii) evaporating the organic solution from the aque- 
ous solution thereby formed, whereby an oil is 
formed thai solidifies on standing lo form crude solid 
free base. 



from which the solid free base can be obtained may be 
used, but non-polar organic solvents are preferred. Par- 
ticularly preferred are alkanes such as straight chain 
Ct.8 alkanes. Especially preferred is heptane. 

Any aqueous base which is strong enough to de- 
protonate the piperidine may be used. Preferred inor- 
ganic bases are alkali or alkaline earth metal hydroxides 
or carbonates, such as NaOH, Na2C03. or their potas- 
sium or lithium analogues. Particularly preferred is so- 
dium hydroxide (NaOH). 

A preferred process according to the present inven- 
tion is one which further comprises: 

(iii) dissolving the crude solid, obtained from steps 
(1) to (ii), in an organk: solvent and recrystal Using the 
free base therefrom. 

The preferred organic solvent for this step (iii) is 
2,2,4-trimethylpentane. Preferably, the recrystallisation 
is effecled by cooling the organic solution lo less than . 
10°C and seeding the solution with crude solid, more 
preferably with stirring. 

A particularly preferred process according to this in- 
vention therefore comprises preparing methyl a-phenyl- 
2-piperidinG acetate free base in solid crystalline form, 
said process comprising the steps of: 

(i) stirring the hydrochloride salt in a suitable organic 
solvent and aqueous base; 

(ii) evaporating the solvent from the organic layer to 
leave an oil that solidifies on standing to produce a 
crude solid; 

(iii) dissolving the crude solid in an organic solvent, 
cooling to less than 10°C and seeding with crude 
solid whilst continuing stirring. 

Especially preferred Is a process comprising: 

(i) stirring methyl a-phenyl-2-plpendlne acetate hy- 
drochloride in heptane and an aqueous inorganic 
base, such as an alkali or alkaline earth metal hy- 
droxide or carbonate; 

(ii) evaporating the solvent from the organic layer to 
leave an oil that solidities on standing; and, option- 
ally but more preferably; 

(III) dissolving the crude solid in 2,2,4-trimethyl pen- 
tane. and seeding with crude solid at below lO^C 
with stirring. 



so 



Any salt of methyl a-phenyl-2-piperidine acetate 
may be used in this process. For example, salts of or- 
ganic acids, such as the maleate salt, or salts of Inor- 
ganic acids, such as the hydrochloride or sulphate, or 
the like. However, the most readily available salt is the 
hydrochloride and this is therefore preferred for use in 
the process according to the present invention. 

Any organic solvent in which the salt dissolves and 



A preferred temperature range for the recrystallisa- 
tion step (iii) is from about 3** to about 8*C. More pref- 
erably, the solution is seeded at from about 8** to about 
1 0^'C and the temperature reduced further to from about 
2° to about 4°C during stirring. The crystalline solid 
55 thereby produced may be filtered with further 2,2,4-tri- 
methylpentane and thereafter dried, pref rably under 
vacuum in an inert atmosphere such as nitrogen. 

Due to theprobl ms associated with formulating an 
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oil into certain pharmaceutical compositions, a salt, in 
particular the hydrochlorid© salt, not the free base, has 
always been used in medicine. Since the present inven- 
tors have devised a method for preparing a solid form 
of the free base, it is possible for the first time to formu- s 
late solid pharmaceutical compositions from the free 
base. Accordingly, the present invention further pro- 
vides methyl a-pheny(-2-piperidine acetate (free base) 
in solid form for use in medicine, in particular for use in 
stimulating the central nervous system. A still further as- io 
pect of the present invention provides the use of methyl 
a-phenyl-2-piperidine acetate (free base) in solid fonn 
in the manufacture of a medicament for treating condi- 
tions requiring stimulation of the central nen/ous sys- 
tem. Specifically, methyl a-phenyl-2-piperidine acetate 
(free base) can be used in cases of attention deficit dis- 
order in both adults and children. 

Whilst it may be possible for methyl a-phenyl-2-pip- 
eridlne acetate (free base) to be administered as the raw 
chemical, it is preferable to present it as a pharmaceu- 20 
tical formulation. According to a further aspect, the 
present invention provides a pharmaceutical formula- 
tion comprising methyl a-phenyl-2-piperidine acetate 
(free base) in solid form together with a pharmaceutical- 
ly acceptable carrier therefor and optionally other ther- 25 
apeutic ingredient(s). The carrier(s) must be "accepta- - 
ble" in the sense of being compatible with the other in- 
gredients of the formulation and not deleterious to the 
recipient thereof. 

The formulations include those suitable for oral, 30 
parenteral (including subcutaneous, intradermal, intra- 
muscular, intravenous and intra-artlcular), and topical 
(including dermal, buccal, sublingual and Intraoccular) 
administration, although the most suitable route may de- 
pend upon, for example, the condition and disorder of 3S 
the recipient. The formulations may conveniently be pre- 
sented in unit dosage form and may be prepared by any 
of the methods well known in the art of pharmacy All \ 
methods include the step of bringing into association the 
free base in solid form with the carrier. 40 

In general, the formulations are prepared by uni- 
formly and intimately bringing into association the free 
base in solid form with liquid carriers or finely divided 
solid carriers or both and then, If necessary, shaping the 
product into the desired formulation. ^5 

In particular, the present invention provides a for- 
mulation suitable for transdermal administration of me- 
thyl a-phenyl-2-piperidlne, which formulation comprises 
a substrate adapted to remain during treatment on the 
skin and methyl a-phenyl-2-piperidine (free base) in sol- 50 
id form. The present invention further provides a 
transdermal patch comprising methyl a-phenyl-2-pipe- 
ridtne (free base) In crystalline solid form. 

The present invention will now be illustrated by way 
of Example only. ss 



EXAMPLE 

PREPARATION AND ANALYSIS OF CRYSTALLINE 
SOLID FREE BASE 

Methyl a-phenyl-2-piperidine acetate hydrochloride 
(70. 89g, 0.263mole) was stirred in a mixture of heptane 
(500ml) and 10% NaOH (250ml. 0.63mole) for 20 min- 
utes until there was no solid present. The solutions were 
allowed to separate. The upper heptane layer was 
saved and the lower aqueous layer was back-extracted 
with heptane (100ml). The combined heptane layers 
were dried over Na2S04 (50g) and molecular sieves 
(3A, 10g) for 1 hour. The solution was filtered and con- 
centrated /n i^acuoon the rotary evaporator to an oil. 
The oil was dried on the rotary evaporator (4 hours/ 
SS'^C/Smm Hg). The oil solidified on standing overnight 
at room temperature. 

The above crude solid (54.28g) was dissolved in 
2,2,4-trimethylpentane (150ml) with gentle warming and 
filtered through a 0.2^ filter with a fresh 2,2,4-trimethyl- 
pentane (65ml) rinse. The solution was stirred on an ice 
bath. When the solution reached 8**C it was seeded with 
solid crude methyl a-phenyl-2-piperidine acetate. The 
mixture was stirred at S^C for 1 .5 hours. The solid which 
formed was filtered with a cold fresh 2,2,4-trimethylpen- 
tane (65ml) rinse. The solid was blown dry under N2 on 
the filter for 2 hours giving afirst crop of methyl a-phenyl- 
2-piperidine acetate (free base). The filtrate was stirred 
at 3'*C for 1 hour and the second crop was filtered. The 
solid was blown dry under N2 on the filter for 2 hours 
giving a second crop of methyl a-phenyl-2-piperidine 
acetate free base. The combined solids were dried at 
room temperature in the vacuum over for 15 hours giv- 
ing methyl a-phenyl-2-piperidine acetate (free base) as 
white solid and their melting point (measured on a Tho- 
mas Hoover Capillary Melting Point Apparatus) was 
found to be 41 **-42*^C. Elemental analysis calculated for 
C14H19NO2: 

theory: C. 72.07; H 8.21; N. 6.00; found: C. 72.17; H. 
7.95; N, 6.03. 

iH NMR (CDCI3) 5 7.22-7.38 (m. 5H. phenyl), 3.63 (s, 
3H, -CO2CH3), 3.44 (d(J=11Hz). 1H, -CH-(Ph)C02Me), 
3.06-3.25 (m, 2H, -CH-CH(Ph)C02Me and -CH(e)NCH- 
CH(Ph)-(C02Me)), 2.70 (dt(J=4, 12Hz). 1H. 
-CHtajNCH-CH(Ph)(C02Me)), 1.90 (bs. 1H. NH). 
0.88-1 .78 (m, 6H, -CH2-CH2-CH2-)- 



Claims 

1. Methyl a-phenyl-2-piperidine acetate free base, 
characterised by b ing in eolid form. 

2. The compound of claim 1 , charact . ris d by being 
in crystalline form. 

3. The use of a compound as claimed in claim 1 or 
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claim 2 in the manufacture of a medicament. 

4. The use as claimed in claim 3 for treating conditions 
requiring stimulation of the central nen/ous system. 

5 

5. A pharmaceutical formulation comprising a com- 
pound according to claim 1 or claim 2, together with 
a pharmaceutically acceptable carrier therefor and 
optionally other therapeutic ingredient(s). 

10 

6. A formulation according to claim 5 in a form suitable 
for topical or transdermal use. 

7. A transdermal patch, characterised in that it com- 
prises a compound according to claim 1 or claim 2. 

8. A process for preparing a compound according to 
claim 1 or claim 2, characterised in that the process 
comprises the steps of: 

20 

(i) dissolving a salt of methyl a-ph8nyl-2-plpe- 
ridine acetate hydrochloride in a mixture of a 
suitable organic solvent and an aqueous base; 
and 

(ii) evaporating the organic solution from the 25 
aqueous solution thereby formed, whereby an 

oil is formed that solidifies on standing to form 
crude solid free base. 



(iii) dissolving the crude solid in 2.2.4-trimeth- 
ylpentane, and seeding with crude solid at be- 
low 10®C with stirring. 



9. A process according to claim 8, characterised in 30 
that it further comprises the step of dissolving the 
crude solid, obtained from steps (i) to (ii). in an or- 
ganic solvent and recrystallising the free base 
therefrom. 

35 

10. A process for preparing methyl a-phenyl-2-piperld- 
ine acetate (free base) according to claim 1 , char- 
acterised in that the process comprises the steps of: 



(i) stirring methyl a-phenyl-2-pipGridine acetate 40 
hydrochloride in a suitable organic solvent and 
aqueous basel 

(ii) evaporating the organic layer to leave an oil 
which solidities on standing; 

(iii) dissolving the crude solid in an organic sol- 4S 
vent, cooling to less than lO^^C and seeding 
with crude solid whilst continuing stirring. 

11. A process according to any of claims 8 to 10, char- 
acterised in that it comprises: so 



(I) stirring methyl a-phenyl-2-piperidine acetate 
hydrochloride in heptane and an aqueous inor- 
ganic base, such as an alkali or alkaline earth 
metal hydroxide or carbonate; 5S 
(ii) evaporating the solvent from the organic lay- 
er to leave an oil that solidifies on standing; and, 
optionally. 
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